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An organic electroluminescence element which is an organic electroluminescence 
element which has a luminous layer containing a host compound and a phosphorescent 
compound, and is characterized by containing a compound denoted by which layer which 
constitutes this element with a following general formula (1). 
[Chemical formula 1] 



Ar 13 — Ar 3 N Ar 2 "-Ar 12 



Ari, Ar2, and Ar/3 express 6 member aromatic group among a formula, and Arn, Ari2, and 
Arn express 6 member aromatic group or 5 member monocyclic aromatic compound 
group. 
[Claim 2] 

The organic electroluminescence element according to claim 1, wherein all of Ari, Ar 2 , 
A13, Arn, Ari2, and Arn express a monocyclic aromatic compound group in a general 
formula (1). 
[Claim 3] 

The organic electroluminescence element according to claim 1 or 2, wherein Ari, Ar 2 , 
and Ar 3 are hydrocarbon aromatic groups in a general formula (1) and Arn, Ari 2 , and 
Ari 3 are 6 member complex aromatic groups. 



CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 
[Claim 1] 



Htt5it(i) 



Arn 




[Claim 4] 

An organic electroluminescence element given in any 1 paragraph of Claims 1-3 
containing a compound denoted by a following general formula (2). 
[Chemical formula 2] 




Ar2i, Ar22, and Ar23 express 6 member aromatic group or 5 member monocyclic aromatic 
compound group among a formula, and Ri, R2, and R3 express a substituent of 
mono valence. 1, m, and n express an integer of 1-4, respectively. 
[Claim 5] 

The organic electroluminescence element according to claim 4, wherein Ri, R2, and R3 
are alkyl groups in a general formula (2) and 1, m, and n are 2-4. 
[Claim 6] 

The organic electroluminescence element according to claim 4 or 5 characterized by at 
least one of A121, A122, or AJ23 being a thienyl group in a general formula (2). 
[Claim 7] 

An organic electroluminescence element given in any 1 paragraph of Claims 1-6 
containing a compound denoted by general formula (1) or a general formula (2) in an 
electron transport layer. 
[Claim 8] 

An organic electroluminescence element given in any 1 paragraph of Claims 1-7 
containing in a luminous layer by using as a host compound a compound denoted by 
general formula (1) or a general formula (2). 
[Claim 9] 

An organic electroluminescence element given in any 1 paragraph of Claims 1-8, wherein 
a phosphorescent compound is an iridium compound, an osmium compound, or a 
platinum compound. 
[Claim 10] 

The organic electroluminescence element according to claim 9, wherein a phosphorescent 
compound is an iridium compound. 
[Claim 11] 



A display device having an organic electroluminescence element of a description in any 1 
paragraph of Claims 1-10. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the organic electroluminescence element excellent in 
luminescence luminance, luminous efficiency, and endurance, and the display device 
which has it in detail about an organic electroluminescence element (organic EL device) 
and a display device. 
[0002] 

[Description of the Prior Art] 

There is an electroluminescence display (ELD) as an emitted-light type electronic display 
device. As a component of ELD, an inorganic electroluminescence element (inorganic 
EL element) and an organic electroluminescence element are mentioned. Although the 
inorganic electroluminescence element has been used as a plane type light source, in 
order to make a light emitting element drive, the high voltage of exchange is required. An 
organic electroluminescence element has the composition which sandwiched the 
luminous layer containing the compound which emits light in the cathode and the anode, 
and pours an electron and a positive hole into a luminous layer, It is an element which 
emits light using discharge (fluorescence and phosphorescence) of the light at the time of 
making an exciton (exciton) generate and this exciton being deactivated by making it 
recombine. 

severalV - several 10 — light can be emitted on about V voltage, further, since it is a self- 
luminescence type, it is rich in an angle of visibility, and visibility is high, and since it is 
a thin film type perfect solid state component, it is observed from viewpoints of space- 
saving, portability, etc. 

[0003] 

However, the organic EL device towards future utilization is expected development of 
the organic EL device which emits light to high-intensity efficiently with the further low 
power consumption. 
[0004] 

For example, in the patent No. 3,093,796, a little fluorescent substances were doped to 
the stilbene derivative, the JISUCHIRIRU arylene derivative, or the tris styryl arylene 
derivative, and improvement in luminescence luminance and reinforcement of an element 
are attained to it. 
[0005] 

8-hydronalium KISHIKINO phosphorus aluminium complex is used as a host compound, 
The element (JP,S63 -264692, A) and 8-hydronalium KISHIKINO phosphorus aluminium 
complex which have the organic luminous layer which doped a little fluorescent 
substances to this are used as a host compound, The element (JP,H3-255190,A) which 
has the organic luminous layer which doped the quinacridone series pigment to this is 
known. As mentioned above, compared with the conventional element, luminescence 



luminance is raised by doping a fluorescent substance with a high fluorescence quantum 

yield. 

[0006] 

However, luminescence from a little above-mentioned fluorescent substances doped is 
luminescence from an excitation singlet. 

Since the generation probability of luminescent excited species being 25% since the 
generation ratio of a singlet exciton and a triplet exciton is 1:3, and the extraction 
efficiency of light are about 20% when using luminescence from an excitation singlet, the 
limit of external extraction quantum efficiency (etaext) is made into 5%. 
however, a report is carried out for the organic EL device using phosphorescence 
luminescence from an excitation triplet from PU phosphorus Stone size — since then (M. 
— A.Baldo et al. — ) [ nature and ] Research of the material in which phosphorescence is 
shown at 395 volumes, 151-154 pages (1998), and a room temperature is becoming 
active (for example, M.A.Baldo et al., nature, 403 volumes, No. 17, 750-753 pages 
(2000), US JP,6,097,147,B, etc.). Since the maximum of internal quantum efficiency will 
be 100% if an excitation triplet is used, compared with the case where it is an excitation 
singlet, luminous efficiency will be a maximum of 4 times theoretically, performance 
almost equivalent to a cold-cathode tube is obtained, and it can apply to Lighting Sub- 
Division, and is observed. 
[0007] 

As for a host, when using a phosphorescent compound as a dopant, it is needless to say 
that it is required for a field [ shortwave / maximum wavelength / of a phosphorescent 
compound / luminescence ] to have a luminescence maximum wavelength, but it has 
turned out that there are conditions which should be fulfilled. 
[0008] 

In The 10 th International Workshop on Inorganic and Organic Electroluminescence 
(EL'00, Hamamatsu), some reports are made about the phosphorescent compound. For 
example, Ikai and others uses the compound of hole transportability as hosts of a 
phosphorescent compound. As a host of a phosphorescent compound, M.E.Tompson and 
others dopes a new iridium complex to these, and uses various electron-transport- 
property materials for them. Tsutsui and others has acquired high luminous efficiency by 
introducing a hole block layer. 
[0009] 

Although the host compound of the phosphorescent compound is indicated in detail to 
C.Adachi et al., Appl.Phys.Lett., 77 volumes, 904 pages (2000), etc., for example, In 
order to obtain a high-intensity organic electroluminescence element, about the character 
needed for a host compound, the approach from a newer viewpoint is required. 
[0010] 

However, the composition with which any report may be compatible in the improvement 

in the luminescence luminance of an element and endurance is not obtained. 

[0011] 

[Problem to be solved by the invention] 

Therefore, this invention is made in view of the above-mentioned situation, and is a 
thing. 

The purpose is to provide the display device with good endurance with high 
luminescence luminance using the organic EL device which attained the improvement in 



luminescence luminance and luminous efficiency, and coexistence of them and 
endurance, and this organic EL device. 

[0012] 

[Means for solving problem] 

The purpose of this invention is attained by the composition shown below. 
[0013] 

1 . Organic electroluminescence element which is organic electroluminescence element 
which has luminous layer containing host compound and phosphorescent compound, and 
is characterized by containing compound denoted by which layer which constitutes this 
element with above-mentioned general formula (1). 

[0014] 

2. Organic electroluminescence element given in said 1, wherein all of Ari, A12, A13, 
Arn, Ari2, and Ari3 express a monocyclic aromatic compound group in a general formula 
(1). 

[0015] 

3. In a general formula (1), Ari, Aij, and A13 are hydrocarbon aromatic groups, An 
organic electroluminescence element given in said 1, wherein Arn, Ari2, and Arn are 6 
member complex aromatic groups, or 2. 

[0016] 

4. Organic electroluminescence element given in said 1-3 containing compound denoted 
by above-mentioned general formula (2). 

[0017] 

5. Organic electroluminescence element given in said 4, wherein Ri, R2, and R3 are alkyl 
groups in a general formula (2) and 1, m, and n are 2-4. 

[0018] 

6. Organic electroluminescence element given in said 4 characterized by at least one of 
Ar2i, Ar22, or AJ23 being a thienyl group in a general formula (2), or 5. 

[0019] 

7. Organic electroluminescence element given in said any 1 paragraph of 1-6 containing 
the compound denoted by the general formula (1) or a general formula (2) in an electron 
transport layer. 

[0020] 

8. Organic electroluminescence element given in said any 1 paragraph of 1-7 containing 
in a luminous layer by using as a host compound the compound denoted by the general 
formula (1) or a general formula (2). 

[0021] 

9. Organic electroluminescence element given in said any 1 paragraph of 1-8, wherein 
phosphorescent compound is iridium compound, osmium compound, or platinum 
compound. 

[0022] 

10. An organic electroluminescence element given in said 9, wherein a phosphorescent 
compound is an iridium compound. 

[0023] 

1 1. A display device having an organic electroluminescence element of a description in 
said any 1 paragraph of 1-10. 



[0024] 

When this invention persons made which layer which constitutes an organic EL device 
contain the triazine derivative which has specific structure in intramolecular as a result of 
repeating examination wholeheartedly about the material for phosphorescence 
luminescence and an organic EL device is formed, it finds out that the luminescence 
luminance, the luminous efficiency, and the life of this element are markedly alike, and 
are improved, and results in this invention. 
[0025] 

As an example using the triazine derivative as an organic EL device material, it is 
indicated in JP,5-263074,A, said 7-157473, said 8-199163, said 11-292860, and Patent 
Publication Heisei 1 1-514143 grade. However, there is no example which applied any 
report to the element which contained the phosphorescent compound in the luminous 
layer. Although there is an example applied to the element containing a phosphorescent 
compound in JP,2002- 100476, A, there is no description about the triazine derivative of 
the specific structure quoted by this invention, and there is no indication in particular of 
the data in which the usefulness at the time of using as a host compound is shown. 
[0026] 

This invention is explained in detail below. 

The organic EL device of this invention has a luminous layer containing a host compound 
and a phosphorescent compound, and contains the compound denoted by which layer 
which constitutes this element with the above-mentioned general formula (1). 
[0027] 

The "host compound" as used in this invention means most compounds of the mixing 
ratio (mass) in the luminous layer which comprises two or more sorts of compounds, and 
it is called a "dopant compound" about the other compound. For example, a luminous 
layer is constituted from two sorts called the compound A and the compound B, if the 
mixing ratio is A:B= 10:90, the compound A is a dopant compound and the compound B 
is a host compound. A luminous layer is constituted from three sorts, the compound A, 
the compound B, and the compound C, if the mixing ratio is A:B:C=5: 10:85, the 
compound A and the compound B are dopant compounds, and the compound C is a host 
compound. Therefore, the phosphorescent compound in this invention is a kind of a 
dopant compound. 
[0028] 

The "phosphorescent compound" in this invention is a compound in which luminescence 
from an excitation triplet is observed, and phosphorescence quantum yields are 0.001 or 
more compounds in 25 **. A phosphorescence quantum yield is 0.1 or more still more 
preferably 0.01 or more preferably. 
[0029] 

The above-mentioned phosphorescence quantum yield can be measured by the method of 
a 398 pages (1992 editions, Maruzen) description of the spectrum II of the 4th edition 
experimental science lecture 7. Although the phosphorescence quantum yield in the 
inside of a solution can be measured using various solvents, the phosphorescent 
compound used for this invention is set they to be [ any of arbitrary solvents ], and the 
above-mentioned phosphorescence quantum yield should just be attained. 
[0030] 

Preferably, as a phosphorescent compound used by this invention, are the metal of a VIII 



group a complex system compound to contain, and in the periodic table of an element 
still more preferably, It is an iridium compound, an osmium compound, or a platinum 
compound (platinum complex system compound), and an iridium compound is especially 
the most preferred. 
[0031] 

Although the example of the phosphorescent compound used for below by this invention 
is shown, it is not limited to these. These compounds are compoundable to 
Inorg.Chem.40 volume, and 1704-171 1 by the method of a description, etc., for example. 
[0032] 

[Chemical formula 3] 




[0033] 

[Chemical formula 4] 



[0034] 

[Chemical formula 5] 




[0035] 

In another form, at least one sort of fluorogenic compounds which have a fluorescence 
maximum wavelength to a major wave field rather than the maximum wavelength of 
luminescence from a phosphorescent compound at everything but a host compound and a 
phosphorescent compound may be contained. In this case, as for the electroluminescence 
as an organic EL device, luminescence from a fluorogenic compound is obtained by the 
energy transfer from a host compound and a phosphorescent compound. One desirable as 
a fluorogenic compound has a high fluorescence quantum yield at solution states. Here, 
not less than 30% of especially a fluorescence quantum yield is desirable not less than 
10%. A concrete fluorogenic compound A coumarin series pigment, a pyran series 
pigment, cyanine dye, A crocodile NIUMU system pigment, a SUKUARIUMU system 
pigment, an oxo Benz anthracene system pigment, a fluoresceine system pigment, 
rhodamine dye, a pyrylium system pigment, a perylene pigment, a stilbene series 
pigment, a polythiophene system pigment, or a rare earth complex system fluorescent 
substance is mentioned. 
[0036] 

A fluorescence quantum yield here can also be measured by the method of a 362 pages 
(1992 editions, Maruzen) description of the spectrum II of said 4th edition experimental 
science lecture 7. 
[0037] 

Said phosphorescent compound has a phosphorescence luminescence maximum 
wavelength the above phosphorescence quantum yields are 0.001 or more in 25 **, and 
also are longer than the fluorescence maximum wavelength of the fluorogenic compound 
which serves as said host. EL element which used luminescence of the phosphorescent 
compound, i.e., a triplet state, by this using the phosphorescent compound of a major 
wave from the luminescence maximum wavelength of the fluorogenic compound which 
serves as a host, for example and which carries out electroluminescence in a major wave 
rather than the fluorescence maximum wavelength of a host compound can be obtained. 
Therefore, it is not restricted especially as a phosphorescence luminescence maximum 
wavelength of the phosphorescent compound used, and the luminous wavelength 
theoretically obtained by choosing the substituent of a central metal, a ligand, and a 
ligand, etc. can be changed. 
[0038] 

For example, the organic EL device which carries out electroluminescence to a green 
field can be obtained by using the iridium complex which has phosphorescence to a green 
field, using the fluorogenic compound which has a fluorescence maximum wavelength to 
a 350-440-nm field as a host compound. 
[0039] 

In another form, as mentioned above, [ besides the fluorogenic compound A as a host 
compound, and a phosphorescent compound ] Rather than the maximum wavelength of 
luminescence from a phosphorescent compound, to a major wave field, may contain at 
least one sort of another fluorogenic compounds B which have a fluorescence maximum 
wavelength, and to it, [ the energy transfer from the fluorogenic compound A and a 



phosphorescent compound ] The electroluminescence as an organic EL device can also 

obtain luminescence from the fluorogenic compound B. 

[0040] 

The color in which the fluorogenic compound of this Description emits light is 
determined in 108-page drawing 4 .16 of a "new edition color science handbook" (the 
edited by Color Science Association of Japan, University of Tokyo Press, 1985) by a 
color when the result measured by spectral radiance meter CS-1000 (made by Minolta) is 
applied to CIE chromaticity coordinates. 
[0041] 

Then, the host compound used for this invention is explained. 

It requires that it is a triazine derivative which has specific structure as a host compound 
in this invention, and is a compound especially denoted by a general formula (1). The 
compound first denoted by a general formula (1) is explained. 
[0042] 

Ari, Ar2, and Ar3 express 6 member aromatic group among a formula, and Arn, Arn, and 
Arn express 6 member aromatic group or 5 member monocyclic aromatic compound 
group. 6 member aromatic group denoted by An, Ar2, Aj"3, Arn, and Ar^ and Arn may 
form condensed ring further, concrete — a hydrocarbon aromatic group (a phenyl group, a 
naphthyl group, and a phenan thrill group.) Complex aromatic groups (a pyridyl group, a 
pyrazinyl group, a pyrimidinyl group, a pyridazinyl group, a quinolyl group, a thoriadinyl 
group, a chinae-cortex ZOKINIRU group, an acridinyl group, etc.), such as an anthryl 
group, p-tolyl group, and p-chlorophenyl group, are expressed. 
[0043] 

As a 5 member monocyclic aromatic compound group denoted by Arn, Arn, and Arn, a 
pyrrolyl group, a thienyl group, a furil group, an imidazolyl group, a pyrazolyl group, an 
oxazolyl group, a thiazolyl group, etc. are mentioned. Ari, Ar 2 , Ar 3 , Arn, Ar i2 , and Arn 
may have a substituent further. 
[0044] 

Preferably the compound denoted by a general formula (1) Ari, Ar 2 , All of AJ3, Arn, and 
Arn and Arn are monocyclic aromatic compound groups, Ari, Ar 2 , and Ar3 are 
hydrocarbon aromatic groups preferably, When Arn, Arn, and Arn are 6 member 
complex aromatic groups, it is a case where at least one of Arn, Ari 2 , and the Ar 13 is a 
thienyl group. 
[0045] 

The triazine derivative used for this invention is a case where it is expressed with a 
general formula (2) still more preferably. In a general formula (2), Ar2i, Ar22, and Ar23 
express 6 member aromatic group or 5 member monocyclic aromatic compound group, 
and Ri, R 2 , and R3 express the substituent of monovalence. 1, m, and n express the integer 
of 1-4, respectively. The thing same as 6 member aromatic group denoted by Ar 2 i, A122, 
and Ar 2 3 and a 5 member aromatic group as Arn in a general formula (1), Arn, and Arn 
is mentioned. 
[0046] 

[ as a substituent of the monovalence denoted by Ri, R2, and R3 ] an alkyl group (a 
methyl group, an ethyl group, i-propyl group, and a hydroxy ethyl group.) A 
methoxymethyl group, a trifluoromethyl group, t-butyl group, a cyclopentylic group, aryl 
groups (a phenyl group and a naphthyl group.), such as a cyclohexyl group and benzyl 



alkenyl groups (a vinyl group.), such as p-tolyl group and p-chlorophenyl group alkynyl 
groups (ethynyl group etc.), such as a propenyl group and a styryl group, and an alkyloxy 
group (a methoxy group.) Aryloxy groups, such as an ethoxy group, i-propoxy group, and 
a butoxy group (phenoxy group etc.), An alkylthio group (a methylthio group, an ethyl 
thio group, i-pro PIRUKIO group, etc.), arylthio groups (phenylthio group etc.), an amino 
group, and an alkylamino group (a dimethylamino group.) arylamino groups (an anilino 
group.), such as a diethylamino group and an ethyl methylamino group halogen atoms (a 
fluorine atom, a chlorine atom, a bromine atom, iodine atoms, etc.) and cyano groups, 
such as a diphenylamino group, a nitro group, and a heterocycle group (a pyrrole group, a 
pyrrolidyl group, a pyrazolyl group, an imidazolyl group, a pyridyl group, a 
benzimidazolyl group, and a benzothiazolyl group.) a benzoxazolyl group etc. — etc. — it 
is mentioned. 
[0047] 

In a general formula (2), Ri, R2, and R3 are alkyl groups preferably, and it is a time of 1, 
m, and n being 2-4, and most preferably, Ri, R2, and R3 are methyl groups, and it is a 
time of 1, m, and n being 4. 
[0048] 

In a general formula (2), at least one of Ar 2 i, Ar 2 2, or Ar 2 3 is a thienyl group preferably. 
[0049] 

Although the example of a concrete compound is shown below, the host compound in 

this invention is not limited to these. 

[0050] 

[Chemical formula 6] 



1-1 




[0051] 

[Chemical formula 7] 



[0052] 

[Chemical formula 8] 




[0053] 

[Chemical formula 9] 




[0054] 

[Chemical formula 10] 



[0055] 

[Chemical formula 11] 



[0056] 

[Chemical formula 12] 



[0057] 

[Chemical formula 13] 





[0058] 

[Chemical formula 14] 



[0059] 

[Chemical formula 1 5] 



[0060] 

[Chemical formula 16] 




[0061] 

As for the molecular weight of a host compound, it is preferred that it is 600-2000. Tg 
(glass transition temperature) goes up that molecular weight is 600-2000, thermal 
stability improves, and an element life is improved. More desirable molecular weight is 



800-2000. 
[0062] 

Although these compounds can be manufactured by a publicly known method, the 

method indicated, for example to JP,2001-93670,A etc. can be used. 

[0063] 

Hereafter, an organic EL device is explained. 

The luminous layer in an organic EL device points out the layer which emits light when 
electric current is sent through the electrode which consists of a cathode and an anode in 
the sense of a broad sense. The layer containing the fluorogenic compound which emits 
light when electric current is specifically sent through the electrode which consists of a 
cathode and an anode is pointed out. Usually, EL element takes the structure which 
pinched the luminous layer between a pair of electrodes. 
[0064] 

The organic EL device of this invention has a positive hole transportation layer, an 
electron transport layer, an anode buffer layer, a cathode buffer layer, etc. other than a 
luminous layer if needed, and takes the structure pinched in the cathode and the anode. 
The structure specifically shown below is mentioned. 

(i) An anode / luminous layer / cathode 

(ii) An anode / positive hole transportation layer / luminous layer / cathode 

(iii) An anode / luminous layer / electron transport layer / cathode 

(iv) An anode / positive hole transportation layer / luminous layer / electron transport 
layer / cathode 

(v) An anode / anode buffer layer / positive hole transportation layer / luminous layer / 
electron transport layer / cathode buffer layer / cathode 

Although there is the method of forming a thin film as a method of forming a luminous 
layer using the above-mentioned compound, for example by publicly known methods, 
such as vacuum deposition, a spin coat method, the cast method, and the LB method, it is 
preferred that it is especially a molecule deposited film. Here, molecule deposited films 
are the thin film deposited and formed from the vapor phase state of the above-mentioned 
compound, and a film solidified and formed from the molten state or liquid phase state of 
this compound. Usually, this molecule deposited film is distinguishable by the thin film 
(molecule built up film) formed by the LB method, and a difference of condensation 
structure and higher order structure and the functional difference resulting from it. 
[0065] 

This luminous layer can be obtained by applying this with a spin coat method etc. and 
carrying out thin film forming, after melting the above-mentioned compound in a solvent 
as a luminescent material and considering it as a solution with binding materials, such as 
resin, as indicated to JP,57-51781,A. 
[0066] 

Thus, although there is no restriction in particular about the thickness of the formed 
luminous layer and it can choose suitably according to a situation, it is usually the range 
of 5 n m - 5 micrometers. 
[0067] 

Next, layers of others which constitute EL element in combination with a luminous layer, 
such as a hole injection layer, a positive hole transportation layer, an electronic injection 
layer, and an electron transport layer, are explained. 



[0068] 

[ a hole injection layer and a positive hole transportation layer ] [ by having the function 
to transmit the positive hole poured in from the anode to a luminous layer, and making 
this hole injection layer and a positive hole transportation layer intervene between an 
anode and a luminous layer ] [ the electron which many positive holes were poured into 
the luminous layer in the lower electric field, and was moreover poured into the luminous 
layer from the cathode, the electronic injection layer, or the electron transport layer ] The 
interface in a luminous layer accumulates with the barrier of the electron which exists in 
the interface of a luminous layer, a hole injection layer, or a positive hole transportation 
layer, and it becomes the element which was excellent in the luminescence performances 
— luminous efficiency improves. [ material / (henceforth hole injection material and a 
hole transporting material) / of this hole injection layer and a positive hole transportation 
layer ] In [ if it has the character to have the function to transmit the positive hole poured 
in from the aforementioned anode to a luminous layer, there will be no restriction in 
particular, and ] the former and photoconductive material, Arbitrary things can be chosen 
and used out of the publicly known thing used for the hole injection layer of what 
commonly used as a charge pouring transportation material of a positive hole, or EL 
element, and a positive hole transportation layer. 

[0069] 

The above-mentioned hole injection material and a hole transporting material may have 
any of pouring of a positive hole or transportation, and electronic barrier nature they are, 
and may be any of an organic substance and an inorganic substance. As this hole 
injection material and a hole transporting material, for example A triazole derivative, An 
oxadiazole derivative, an imidazole derivative, a poly aryl alkane derivative, A 
pyrazoline derivative and a pyrazolone derivative, a phenylenediamine derivative, An 
arylamine derivative, an amino substitution chalcone derivative, an oxazol derivative, A 
styryl anthracene derivative, a fluorenone derivative, a hydrazone derivative, a stilbene 
derivative, a silazane derivative, an ANI phosphorus system copolymer and conductive 
polymer oligomer, especially thiophene oligomer, etc. are mentioned. Although the 
above-mentioned thing can be used as hole injection material and a hole transporting 
material, it is preferred to use a porphyrin compound, an aromatic tertiary-amine 
compound and a styryl amine compound, especially an aromatic tertiary-amine 
compound. 
[0070] 

As an example of representation of the above-mentioned aromatic tertiary-amine 
compound and a styryl amine compound, they are N,N,N' and an N'-tetrapheny 1-4,4'- 
diaminophenyl;N,N'-diphenyl-N,N'-screw (3-methylphenyl). - [1,1-biphenyl] -4,4'- 
diamine. (TPD) A;2,2-screw. (4-di-p-tolylamino phenyl) Propane; An 1,1 -screw. (4-di-p- 
tolylamino phenyl) Cyclohexane;N,N,N', N'-tetra-p-tolyl 4,4'-diaminobiphenyl;l,l-bis(4- 
di-p-tolylamino phenyl)-4-phenylcyclohexane; A screw. (4-dimethylamino 2- 
methylphenyl) Phenylmethane;. A screw. (4-di-p-tolylamino phenyl) Phenylmethane; A 
N,N'-diphenyl-N,N'-JI (4-methoxypheny)-4,4'-diaminobiphenyl;N,N,N' and N'- 
tetraphenyl-4,4'-diaminodiphenyl ether ;4, 4' -screw. (Diphenylamino) KUODORI 
phenyl ;N, N,N-bird (p-tolyl) amine ;4-(di-p-tolylamino)-4' - [4-(di-p-tolylamino) styryl] 
stilbene; — 4-N,N-diphenylamino (2-diphenylvinyl) benzene; — 3-methoxy-4'-N,N- 



diphenylamino still benzene; — N-phenylcarbazole. (What has in intramolecular two 
fused aromatic rings written in the U.S. Pat. No. 5,061,569 Description, for example, a 
4,4'-screw) [N-(l-naphthyl)-N-phenylamino] 4,4', 4"-tris by which biphenyl (NPD) and 
the triphenylamine unit indicated to JP,H4-308688,A were connected with 3 starburst 
type [N-(3-methylphenyl)-N-phenylamino] Triphenylamine (MTDATA) etc. are 
mentioned. 
[0071] 

The polymeric material which introduced such materials into the polymer chain, or used 

such materials as the principal chain of a polymer can also be used. 

[0072] 

Inorganic compounds, such as p type-Si and p type-SiC, can also be used as hole 
injection material and a hole transporting material. This hole injection layer and the 
positive hole transportation layer can form the above-mentioned hole injection material 
and a hole transporting material, for example by thin-film-izing by publicly known 
methods, such as a vacuum deposition method, a spin coat method, the cast method, and 
the LB method. Although there is no restriction in particular about the thickness of a hole 
injection layer and a positive hole transportation layer, they are usually 5 run - about 5 
micrometers. This hole injection layer and a positive hole transportation layer may be one 
layer systems which consist of a kind of the above-mentioned material, or two sorts or 
more, and may be laminated structure which consists of two or more layers of the same 
presentation or a different- species presentation. 
[0073] 

The electron transport layer used if needed should just have the function to transmit the 
electron poured in from the cathode to a luminous layer, and arbitrary things can be 
conventionally chosen and used for it out of a publicly known compound as the material. 
[0074] 

[ as an example of the material (henceforth an electron transport material) used for this 
electron transport layer ] A nitration fluorene derivative, a diphenyl quinone derivative, a 
thiopyran dioxide derivative, Heterocyclic tetracarboxylic acid anhydride, such as 
naphthalene perylene, a carbodiimide, a FUREORENIRIDEN methane derivative, anthra 
quinodimethane and the Antron derivative, an oxadiazole derivative, etc. are mentioned. 
In the above-mentioned oxadiazole derivative, the thiadiazole derivative which 
substituted the oxygen atom of the oxadiazole ring by the sulfur atom, and the 
KINOKISA phosphorus derivative which has KINOKISA **** known as an electron 
withdrawing group can also be used as an electron transport material. 
[0075] 

The polymeric material which introduced such materials into the polymer chain, or used 

such materials as the principal chain of a polymer can also be used. 

[0076] 

The metal complex (Alq), for example, the tris (8-quinolinol) aluminium, of an 8- 
quinolinol derivative, A tris (5,7-dichloro-8-quinolinol) aluminium, a tris (5,7-dibromo-8- 
quinolinol) aluminium, A tris (2-methyl-8-quinolinol) aluminium, a tris (5-methyl-8- 
quinolinol) aluminium, Metal complexes in which the central metal of these metal 
complexes replaced In, Mg, Cu, Ca, Sn, Ga, or Pb, such as bis(8-quinolinol)zinc (Znq), 
can also be used as an electron transport material. In addition, a metal freelancer, metal 
phthalocyanine, or those ends can use preferably what is substituted with an alkyl group, 



a sulfonic group, etc. as an electron transport material. The JISUCHIRIRU pyrazine 
derivative illustrated as a material of a luminous layer can also be used as an electron 
transport material, and inorganic semiconductors, such as n type-Si and n type-SiC, as 
well as a hole injection layer and a positive hole transportation layer can be used as an 
electron transport material. 
[0077] 

This electron transport layer can be produced, for example by the thin-film- forming 
method a vacuum deposition method, a spin coat method, the cast method, the LB 
method, etc. are publicly known, and can form the above-mentioned compound. 
Although the thickness of an electron transport layer does not have restriction in 
particular, it is usually chosen in 5 nm - 5 micrometers. This electron transport layer may 
be one layer system which consists of these electron transport material kinds or two sorts 
or more, or may be laminated structure which consists of two or more layers of the same 
presentation or a different-species presentation. 
[0078] 

In this invention, a fluorogenic compound is not limited only to a luminous layer, The 
positive hole transportation layer which adjoined the luminous layer, or an electron 
transport layer may be made to contain at least one sort of fluorogenic compounds which 
have a fluorescence maximum wavelength to the same field as the fluorogenic compound 
used as the host compound of said phosphorescent compound, and, thereby, the luminous 
efficiency of EL element can be raised further. The fluorogenic compound which is 350- 
440 nm in fluorescence maximum wavelength in the range of 390-410 nm still more 
preferably like what is contained in a luminous layer as a fluorogenic compound 
contained in these positive hole transportation layers and electron transport layers is used. 
[0079] 

In this invention, it is preferred to contain the compound denoted by the general formula 
(1) or a general formula (2) from luminous efficiency and a durable point in an electron 
transport layer. 
[0080] 

The base preferably used for the organic EL device of this invention does not have 
limitation in particular in kinds, such as glass and plastics, and if transparent, there will 
be no restriction in particular. As a base preferably used for the organic EL device of this 
invention, glass, quartz, and a light transmittance state plastic film can be mentioned. 
[0081] 

As a light transmittance state plastic film, for example Polyethylene terephthalate (PET), 
Polyethylenenaphthalate (PEN), polyether sulphone (PES), The film etc. which consist of 
polyetherimide, a polyether ether ketone, a polyphenylene sulfide, polyarylate, 
polyimide, polycarbonate (PC), cellulose triacetate (TAC), cellulose acetate propionate 
(CAP), etc. are mentioned. 
[0082] 

Next, the suitable example which produces this organic EL device is explained. The 
method of producing EL element which consists of the aforementioned anode / hole 
injection layer / positive hole transportation layer / luminous layer / electron transport 
layer / electronic injection layer / cathode as an example is explained. 
[0083] 

1 micrometer or less of thin films which consist of desired the substance for electrodes, 



for example, substance for anodes, are made to form by methods, such as vacuum 
evaporation and sputtering, on a suitable substrate, first, so that it may become the 
thickness of the range of 10-200 nm preferably, and an anode is produced. Next, the thin 
film which consists of the hole injection layer which is element material, a positive hole 
transportation layer, a luminous layer, and an electron transport layer/electronic injection 
layer is made to form on this. 
[0084] 

A buffer layer (electrode volume phase) may be made to exist between an anode, a 
luminous layer, or a hole injection layer and between a cathode, a luminous layer, or an 
electronic injection layer. 
[0085] 

A buffer layer is a layer provided between an electrode and an organic layer for a drive 
voltage fall or the improvement in luminous efficiency, It is indicated in detail in piece [ 
2nd ] chapter "electrode material" (the 123rd page - the 166th page) "organic EL device 
and its industrialization front line (November 30, 1998 N tea S company issue)" 2, and 
there are an anode buffer layer and a cathode buffer layer. 
[0086] 

The anode buffer layer is indicated to JP,H9-45479,A, 9-260062, 8-288069, etc., and the 
details, [ as an example ] The polymer buffer layer using conductive polymers, such as a 
phthalocyanine buffer layer represented by copper phthalocyanine, an oxide buffer layer 
represented by vanadium oxide, an amorphous carbon buffer layer, PORIANI phosphorus 
(EMERARU DIN), and polythiophene, etc. are mentioned. 
[0087] 

A cathode buffer layer JP,H6-325871,A, 9-17574, The metal buffer layer which the 
details are indicated to 10-74586 etc. and is specifically represented by strontium, 
aluminium, etc., The oxide buffer layer etc. which are represented by the alkali metal 
compound buffer layer represented by lithium fluoride, the alkaline earth metal 
compound buffer layer represented by magnesium fluoride, aluminium oxide, and lithium 
oxide are mentioned. 
[0088] 

As for the above-mentioned buffer layer, it is desirable that it is a very thin film, and 
although based also on a material, the thickness has the preferred range of 0.1-100 nm. 
[0089] 

The layer which has other functions other than the above-mentioned basic composition 
layer if needed may be laminated, For example, it may have strata functionale, such as a 
positive hole inhibition (hole block) layer indicated to the 237th page of JP,H1 1- 
204258, A, 1 1-204359, and "an organic EL device and its industrialization front line 
(November 30, 1998 N tea S company issue)", etc. 
[0090] 

At least one sort of a compound denoted by the general formula (1) or (2) in any at least 
one layer of a cathode buffer layer or the anode buffer layer may exist, and a buffer layer 
may function as a luminous layer. 
[0091] 

Next, the electrode of an organic EL device is explained. The electrode of an organic EL 

device consists of a cathode and an anode. 

[0092] 



What uses the large (not less than 4 eV) metal, the alloy, the electrical conductivity 
compounds, and these mixtures of a work function as an electrode substance as an anode 
in this organic EL device is used preferably. As an example of such an electrode 
substance, conductive transparent materials, such as metal, such as Au, Cul, 
indiumtinoxide (ITO), SnC>2, and ZnO, are mentioned. 
[0093] 

The above-mentioned anode makes the thin film of these electrode substances form by 
methods, such as vacuum evaporation and sputtering, When the pattern of desired shape 
may be formed with the photolithographic method or you seldom need pattern accuracy 
(about not less than 100 micrometers), it may form a pattern via the mask of desired 
shape at the time of vacuum evaporation and sputtering of the above-mentioned electrode 
substance. When taking out luminescence from this anode, it is desirable to make 
permeability larger than 10%, and below hundreds of ohms / ** of the sheet resistance as 
an anode are preferred. Although thickness is based also on material, 10 nm - 1 
micrometer are usually preferably chosen in 10 nm - 200 nm. 
[0094] 

What, on the other hand, uses the small (4 eV or less) metal (electron injectional metal is 
called), the alloy, the electrical conductivity compounds, and these mixtures of a work 
function as an electrode substance as a cathode is used preferably. As an example of such 
an electrode substance, sodium, a sodium potassium alloy, Magnesium, lithium, 
magnesium / copper mixture, magnesium / silver mixture, Magnesium / aluminium 
mixture, magnesium / indium mixture, an aluminium / aluminium oxide (aluminuir^Os) 
mixture, indium, lithium / aluminium mixture, a rare earth metal, etc. are mentioned. A 
mixture with the dibasic metal which is the durable point over electron injection nature, 
oxidation, etc. to electron injectional metal, and metal with it in these, [ a large value of a 
work function, and ] [ more stable than this ] For example, magnesium / silver mixture, 
magnesium / aluminium mixture, magnesium / indium mixture, an aluminium / 
aluminium oxide (aluminun^Os) mixture, lithium / aluminium mixture, etc. are preferred. 
The above-mentioned cathode can produce these electrode substances by making a thin 
film form by methods, such as vacuum evaporation and sputtering. Below hundreds of 
ohms / ** of the sheet resistance as a cathode are preferred, and 10 nm - 1 micrometer of 
thickness is usually preferably chosen in 50-200 nm. In order to make luminescence 
penetrate, since luminous efficiency will improve if either one of the anode of an organic 
EL device or a cathode is transparent or translucent, it is convenient. 
[0095] 

Next, the manufacturing method of an organic EL device is explained. 
As the method of thin-film-izing, although there are a spin coat method, the cast method, 
vacuum deposition, etc. like the above, the point of a homogeneous film being easy to be 
obtained and being hard to generate a pinhole to a vacuum deposition method is 
preferred. When adopting a vacuum deposition method as thin film-ization, the vacuum 
evaporation condition changes with the kind of compound to be used, the crystal structure 
made into the purpose of a molecule deposited film, meeting structures, etc., but. It is 
desirable to choose suitably generally in combustion boat cooking temperature [ of 50- 
450 ** ] and degree-of- vacuum 10" 6 - 10" 3 Pa, the evaporation rate of 0.01-50nm/second, 
substrate temperature-50-300 **, and the range of 5 nm - 5 micrometers of thickness. 
[0096] 



As mentioned above, 1 micrometer or less so that it may become the thickness of the 
range of 10-200 nm preferably, [ the thin film which consists of desired the substance for 
electrodes, for example, substance for anodes, on a suitable substrate ] After making it 
form by methods, such as vacuum evaporation and sputtering, and producing an anode, 
After making the class thin film which consists of a hole injection layer, a positive hole 
transportation layer, a luminous layer, and an electron transport layer/electronic injection 
layer as aforementioned form on this anode, 1 micrometer or less so that it may become 
the thickness of the range of 50-200 nm preferably, [ the thin film which consists of a 
substance for cathodes on it ] For example, it is made to form by methods, such as 
vacuum evaporation and sputtering, a cathode is provided, and a desired organic EL 
device is obtained. Although it is preferred for it to be consistent by the vacuum suction 
of a shot, and to produce from a hole injection layer to a cathode to this appearance as for 
production of this organic EL device, it is also possible to make a production order 
reverse and to produce it in order of a cathode, an electronic injection layer, a luminous 
layer, a hole injection layer, and an anode. Thus, luminescence can be observed, if + is 
impressed for an anode and it impresses about voltage 5-40V for a cathode as polarity of 
-, in impressing direct voltage to the obtained organic EL device. Even if it impresses 
voltage with reverse polarity, luminescence is not produced at all, without electric current 
flowing. In impressing a volts alternating current, it emits light, only when an anode 
becomes + and a cathode changes into the state of -. The waveform of exchange to 
impress may be arbitrary. 
[0097] 

The organic EL device of this invention may be used as a kind of lamp like the object for 
Lighting Sub-Division, or an exposure light source, and the projection device, still 
picture, and video of the type which projects a picture may be used for it as a display 
device (display) of the type which carries out a direct vision private seal. A simple-matrix 
(passive matrix) method, an active matrix method, or whichever may be sufficient as the 
drive system in the case of using it as a display device for animation regeneration. It is 
possible to produce a full color display device by using two or more sorts of organic EL 
devices of this invention which has a different luminescent color. 
[0098] 

[Working example] 

Although an embodiment is given and this invention is explained in detail hereafter, the 

mode of this invention is not limited to this. 

[0099] 

Embodiment 1 

<Production of an organic EL device> 

Organic EL device OLED1-1 - 1-12 was produced as follows. 
[0100] 

After patterning after the substrate (NA-45 by a NH techno glass company) which 
formed 150 nm of ITO(s) (indiumtinoxide) on the lOOmmxlOOmmx 1.1mm glass 
substrate as an anode, The transparent supporting board which provided this ITO 
transparent electrode was cleaned ultrasonically with isopropyl alcohol, it dried with dry 
nitrogen gas, and UV ozone wash was performed for 5 minutes. 
[0101] 

Fix to the substrate holder of a commercial vacuum metallizer, and this transparent 



supporting board on the other hand, Put 200 mg of alpha-NPD into the resistance heating 
boat made from molybdenum, and 200 mg of carbazole derivatives (CBP) are put into 
another resistance heating boat made from molybdenum, 200 mg of BASOKYU pro yne 
(BCP) was put into another resistance heating boat made from molybdenum, and 100 mg 
of phosphorescent compounds (Ir-1) were put into another resistance heating boat made 
from molybdenum, and also 200 mg of Alq3 was put into another resistance heating boat 
made from molybdenum, and it attached to the vacuum metallizer. 
[0102] 

Subsequently, after decompressing a vacuum chamber to 4xlO" 4 Pa, it energized and 
heated on said heating combustion boat containing alpha-NPD, and vapor-deposited to 
the transparent supporting board with the evaporation rate of O.lnm/sec, and the positive 
hole transportation layer of 45 run of thickness was provided. It energized and heated on 
CBP and said heating combustion boat containing Ir-1, and vapor codeposition was 
carried out on said positive hole transportation layer in sec in the evaporation rate of 
O.lnm/sec, and 0.0 lnm /, respectively, and the luminous layer of 20 nm of thickness was 
provided. The substrate temperature at the time of vacuum evaporation was a room 
temperature. It energized and heated on said heating combustion boat containing BCP, 
and the electron transport layer which vapor-deposited on said luminous layer with the 
evaporation rate of O.lnm/sec, and served also as the role of positive hole inhibition of 10 
nm of thickness was provided. It energized and heated on said heating combustion boat 
into which Alq 3 moreover went further, it vapor-deposited on said electron transport layer 
with the evaporation rate of O.lnm/sec, and the electronic injection layer of 40 nm of 
thickness was formed further. The substrate temperature at the time of vacuum 
evaporation was a room temperature. 
[0103] 

0.5 nm of lithium fluoride and aluminium 1 lOnm was vapor-deposited succeedingly, the 

cathode was formed, and organic EL device OLED1-1 was produced. 

[0104] 

Except having transposed CBP of the luminous layer to the compound shown in Table 1 , 
it is the completely same method and organic EL device OLED1-2 - 1-12 was produced. 
[0105] 

The structure of the compound used above is shown below. 
[0106] 

[Chemical formula 17] 



a — NPD 




[0107] 

<Evaluation of an organic EL device> 

The organic EL device produced by performing it as follows is evaluated, and a result is 
shown in Table 1 . 

(Luminescence luminance, luminous efficiency) 

By organic EL device OLED1-1, electric current began to flow on the initial drive 
voltage 3 V, and green luminescence from the phosphorescent compound which is a 
dopant of a luminous layer was shown. Luminescence luminance (cd/m 2 ) when 10V 
direct voltage is impressed under the temperature of 23 ** of organic EL device OLED1- 
1 and a dry nitrogen gas atmosphere, and luminous efficiency (lm/W) were measured. 
[0108] 

Luminescence luminance and luminous efficiency were denoted by the relative value 
when organic EL device OLED1-1 was set to 100. About luminescence luminance, it 
measured using CS-1000 (made by Minolta). 
(Endurance) 

When it drove with the fixed electric current of 10 mA/cm 2 , the reduction-by-half life 
time which is the time taken for initial luminance to fall to the original half was expressed 
as an index. Reduction-by-half life time expressed organic EL device OLED1-1 with the 
relative value when referred to as 100. 
[0109] 
[Table 1] 
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[0110] 

The organic EL device which used for the host compound the triazine derivative 
compound denoted by the general formula (1) or (2) is understood that luminescence 
luminance and luminous efficiency are high, and reduction-by-half life time is 
dramatically useful as an organic EL device from a long time so that clearly from Table 
1. 

[0111] 

Also in the organic EL device produced like organic EL device OLED1-1 - 1-12, the 
same effect was acquired except having changed the phosphorescent compound (Ir-1) 
into Ir-1 2 or Ir-9. Red luminescence was obtained from the element [ luminescence / blue 
] using Ir-9 from the element using Ir-1 2. 
[0112] 

Embodiment 2 

Organic EL device OLED2-1 - 2-9 was produced by the completely same method except 
having transposed BCP in the electron transport layer of organic EL device OLED1-1 of 
Embodiment 1 to the compound shown in Table 2. 
[0113] 

Subsequently, luminescence luminance, luminous efficiency, and reduction-by-half life 
time (endurance) were measured by the same method as Embodiment 1 . The obtained 
result is shown in Table 2. 
[0114] 
[Table 2] 
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[0115] 

The organic EL device which used for the electron transport layer the triazine derivative 



compound denoted by the general formula (1) or (2) is understood that luminescence 
luminance, luminous efficiency, and endurance are improved so that clearly from Table 
2. Especially in endurance, it turns out that reduction-by-half life time is improved 
notably. 
[0116] 

Embodiment 3 

The active matrix method full color display device which was produced in Embodiment 1 
and which juxtaposes red, green, and a blue light organic EL device on the same board, 
respectively, and is shown in drawing 1 was produced. Only the mimetic diagram of the 
indicator A of the produced full color display device was shown in drawing 1 . Namely, 
the wiring section which contains two or more scanning lines 2 and data lines 3 on the 
same board, It had two or more juxtaposed pixels 1 (the colors of luminescence are a 
pixel of a red region, a pixel of a green field, a pixel of a blue field, etc.), and the 
scanning line 2 and two or more data lines 3 of the wiring section consisted of electrical 
conducting materials, respectively, and the scanning line 2 and the data line 3 intersected 
perpendicularly cancellous, and it has connected with the pixel 1 in the position which 
intersects perpendicularly (not shown for details). Two or more pixels 1 are driven by the 
active matrix method by which the switching transistor which are said organic EL device 
corresponding to each luminescent color and an active element, and each drive transistor 
were provided. 

If a scanning signal is impressed from the scanning line 2, an image data signal will be 
received from the data line 3, and light will be emitted according to the received image 
data. 

Thus, a full color display is attained by juxtaposing each red and a green and blue pixel 

suitably. 

[0117] 

By driving this full color display device, the clear full color animation display with good 

endurance with high luminance was obtained. 

[0118] 

[Effect of the Invention] 

According to this invention, it excels in luminescence luminance and the notably 
outstanding effect that the display device which has a long lasting organic EL device and 
this organic EL device is obtained is generated. 
[Brief Description of the Drawings] 

[Drawing l] The mimetic diagram of the indicator of a full color display device. 
[Explanations of letters or numerals] 
A Indicator 

1 Pixel 

2 Scanning line 

3 Data line 



[Translation done.] 
Drawing 1 



